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(57) Abstract 

A compound of formula (I) or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof, and/or a 
pharmaceutically acceptable solvate thereof, wherein: A» represents an alkyl group, a substituted or unsubstituted aryl group 
or an aralkyl group wherein the alkylene or the aryl moiety may be substituted or unsubstituted; A^ represents a benzene 
ring having in total up to three optional substituents; R^ represents a hydrogen atom, an allqrl group, an acyl group, an aral- 
kyl group wherein the alkyl or the aryl moiety may be substituted or unsubstituted, or a substituted or unsubstituted aryl 
group; or A* together with Ri represents substituted or unsubstituted C2.3 polymethylene group, optional substituents for the 
polymethylene group being selected from alkyl or aryl or adjacent substituents together with the methylene carbon atoms to 
which they are attached form a substituted or unsubstituted phenylene group; R^ and R3 each represent hydrogen, or R2 and 
R3 together represent a bond; X represents O or S; and n represents an integer in the range of from 2 to 6; a process for 
preparing such a compound, a composition comprising such a compound and the use of such a compound or composition 
in medidne. 
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THIAZOLIDINE DIONE DERIVATIVES 



This invention relates to certain novel compounds, to a process for 
preparing such compounds, to pharmaceutical compositions containing 
5 such compounds and to the use of such compounds and compositions in 
medicine. 

European Patent AppUcations. PubUcation Numbers 0008203, 0139421. 
0155845, 0177353, 0193256, 0207581 and 0208420 relate to 
1 0 thiazolidinedione derivatives which are disclosed as having hypoglycaemic 
and hypoUpidaemic activity. Chem. Pharm. Bull 30 (10) 3580-3600 also 
relates to certain thiazolidinedione derivatives having hypoglycaemic and 
hypoUpidaemic activities. 

15 It has now surprisingly been discovered that certain novel 

carbamate-substituted thiazolidinedione derivatives show improved 
blood-glucose lowering activity and are therefore of potential use in the 
treatment and/or prophylaxis of hyperglycaemia and are of particular use 
in the treatment of Type H diabetes. 

20 

These compounds are also indicated to be of potential use for the 
treatment and/or prophylaxis of other diseases including hyperlipidaemia, 
hypertension, cardiovascular disease and certain eating disorders. 

25 Accordingly, the present invention provides a compound of formula (I): 



30 




(D 



or a tautomeric form thereof and/or a pharmaceutically acceptable salt 
35 thereof, and/or a pharmaceutically acceptable solvate thereof, wherein: 

A^ represents an alkyl group, a substituted or unsubstituted-atyi" group or 
an aralkyl group wherein the alkylene or the aryl moiety may be 
substituted or unsubstituted; 
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represents a benzene ring having in total up to three optional 
substituents; 

R1 represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl 
group wherein the alkyl or the aiyl moiiety may be substituted or 
5 unsubstituted, or a substituted or unsubstituted aryl group; 

or together with represents substituted or unsubstituted C2-3 
polymethylene groups optional substituents for the polymethylene group 
being selected from alkyl or aiyl or adjacent substituents together with 
the methylene caxbon atoms to which they are attached form a substituted 
10 or unsubstituted phenylene group; 

r2 and R3 each represent hydrogen, or R2 and R3 together represent a 
bond; 

X represents O or S; and 

n represents an integer in the range of from 2 to 6. 

15 

When A1 represents an aryl group, the aryl group is suitably an 
unsubstituted aryl group. 

When A1 represents an aralkyl group, the aralkyl group is suitably an 
20 aralkyl group of formula aryl(CH2)m. wherein m is 1, 2, 3 or 4, preferably 
1 or 2; preferably the aryl moiety is unsubstituted* 

Suitably, A^ represents an alkyl group, a substituted or imsubstituted 
aryl group or an aralkyl group wherein the allgdene or the aiyl moiety 
25 may be substituted or unsubstituted; and R^ represents a hydrogen atom, 
an alkyl group, an acyl group, an arallqd group wherein the alkyl or the 
aiyl moiety may be substituted or unsubstituted, or a substituted or 
unsubstituted aryl group; 

30 Suitably, A^ together with Rl represents substituted or unsubstituted 
C2-3 polymethylene group, optional substituents for the polymethylene 
group being selected from allgrl or aryl or adjacent substituents together 
with the methylene carbon atoms to which they are attached form a 
substituted or unsubstituted phenylene group; 

35 

Favoured substituted or unsubstituted C2-3*polymethylene groups 
indude substituted or unsubstituted ethylene groups. 
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Suitable optional substituents for the C2-3-Polymethylene group, includes 
Ci-6-alkyl and optionally substituted phenyl groups or adjacent 
substituents together with the carbon atoms to which they are attached 
form an optionally substituted phenylene group. 

5 

Optional substituents for the phenyl group are those mentioned 
hereinafter in relation to aiyl groups. 



Optional substituents for the phenylene group are selected from: halogen, 
1 0 alkyl, phenyl, alkoxy, haloalkyl, hydroxysOkyl, hydroxy, amino, nitro, 
cyano, carboxy, alkoxycarbonyl, alkoxycarbonylalkyl, alkylcarbonyloxy 
and alkylcarbonyl groups. 

Preferably the phenylene group is unsubstituted. 

15 

Examples of include phenyl, benzyl and 2-phenylethyl. 

Examples of R1 include methyl, phenyl and 2-hydroxy-2-phenyl ethyl. 

20 Examples of substituted or unsubstituted C2.3 polyinethylene groups 

represented by a1 together with R1 include 1,2-phenylene and a moiety of 
formula: 

1 I 

25 PhCH-CH2 

Sxaitable substituents for the moiety a2 include halogen, substituted or 
unsubstituted alkyl or alkoxy. 

30 Favourably, A2 represents a moiety of formula (a): 



wherein and R^ each independentiy represent hydrogen, halogen, 
substituted or unsubstituted alkyl or alkoxy. 
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Suitably, and each independently represent hydrogen, halogen, 
alkyl or alko:!^. 

Preferably, R^ and R^ each represent hydrogen. 

5 

Suitably, R^ represents hydrogen, alkyl, aryl, especially phenyl, acyl, 
especially acetyl, or benzyl. 

Preferably, R^ represents a methyl group. 

10 

Suitably, R2 and R3 each represent hydrogen. 

In one aspect, X represents sulphur. Preferably, X represents oxygen. 

1 5 Suitably, n represents an integer 2, 3 or 4, notably 2 or 3 and especially 2. 

As indicated above a compound of formula (I) may exist in one of several 
tautomeric forms, all of which are encompassed by the present invention. 
It will be appreciated that the present invention encompasses all of the 
20 isomeric forms of the compounds of formula (D and the pharmaceutically 
acceptable salts thereof, including any stereoisomeric forms thereof, 
whether as individual isomers or as mixtures of isomers. 

When used herein the term 'aryl' or the term 'ar' as used for example in 
25 'aralkyV includes phenyl and naphthyl, preferably phenyl, optionally 
substituted with np to five, preferably up to three, groups selected firtDm 
halogen, alkyl, phenyl, alkoxy, haloalkyl, hydroxyallgrl, hydroxy, amino, 
nitro, cyano, carboxy, alkoxycarbonyl, alkoxycarbonylall^l, 
alkylcarbonyloxy, or alkylcarbonyl groups. 

30 

When used herein the term *halogen* refers to fluorine, chlorine, bromine 
and iodine; preferably chlorine. 

When used herein the terms *alkyr (whether used alone or as part of other 
35 groups such as aralkyl) or 'alk* (as used for example in *alkoxy*) relate to 
alkyl groups having straight or branched carbon chains,containing up to 
12 carbon atoms. 
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Suitable alkyl groups are Ci-12 alkyl groups, especially Ci*g allgrl groups 
e.g. methyl, ethyl, n-propyl, iso-propyl, n^-butyl, isobutyl or tert-butyl 
groups. 

5 Suitable optional substituents for any alkyl group include those 
mentioned hereinbefore in relation to aryl. 

When used herein the term 'aeyl' includes alkylcarbonyl or aiylcarbonyl 
groups. 

10 

Suitable pharmaceutically acceptable salts include salts of the 
thiazolidinedione moiety, and, where appropriate, salts of carboxy groups. 

Suitable pharmaceutically acceptable salts of the thiazolidinedione moiety- 
1 5 include metal salts especially alkali metal salts such as the lithium, 
sodium and potassium salts, for example a sodiimi salt. 

Suitable pharmaceutically acceptable salts of carboxy groups include 
metal salts, such as for example aluminium, alkali metal salts such as 

20 sodium or potassium, alkaline earth metal salts such as calcium or 

magnesium and ammonium or substituted ammonium salts, for example 
those with lower alkylamines such as triethylamine, hydroxy alkylamines 
such as 2-hydroxyethylamine, bis-(2-hydroxyethyl)-amine or 
tri-(2-hydroxyethyl)-amine, cydoalkylamines such as bicyclohexylamine, 

25 or with procaine, dibenzylpiperidine, N-benzyl-b-phenethylamine, 
dehydroabietylanune, NJN^-bisdehydroabietylamine, glucamine, 
N-methylglucamine or bases of the pyridine type such as pjnidine, 
collidine or quinoline. 



30 Suitable pharmaceutically acceptable solvates include hydrates. 



In a further aspect the present invention also provides a process for the 
preparation of a compound of formula (1), or a tautomeric form thereof, 
and/or a pharmaceutically acceptable salt thereof, and/or a - 
35 pharmaceutically acceptable hydrate thereof, which process comprises 
reacting a compound of formula (11): 
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10 



ai) 



wherein and are as defined in relation to formula (D* and is 

a moiety convertible to a mmefy of formula (b): 

Al-0-C0.NRl-(CH2)n-X- (b) 



wherein A^, R^, X and n are as defined in relation to formula (1), with an 
appropriate reagent capable of converting R^ to the said moiety (b) and 
1 5 thereafter, if required, carrjdng out one or more of the following optional 
steps: 

(i) converting a compound of formula (D into a further compound of 
formula (1); 

20 (ii) preparing a phannaceutically acceptable salt of the compound of 
formula (1) and/or a phannaceutically acceptable solvate thereof. 

For compoxmds of formula (D other than those wherein A^ together with 
R1 represents a substituted or unsubstituted C2-3- pol3rmethylene group, 
25 suitably represents Rl^HN-(CH2)n-X- wherein X and n are as defined 

in relation to formula (I) and R^^ represents hydrogen, alkyl, acyl or 
arallqri, wherein the alkyl or aryl moiety may be substituted or 
unsubstituted, or substituted or imsubstituted aiyL 

30 Suitably, when R^ is RlaHN-<CH2)n-X-, an appropriate reagent capable 
of converting R^ into a moiety (b) is a compound of formula (HI): 

A3-O-C0-L1 (in) 

35 wherein A^ is alkyl, substituted or unsubstituted aiyl or aralkyl 

substituted or unsubstituted in the axyl moiety and represents a 
leaving group. 
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A suitable leaving group lA includes a halogen atom, preferably a chlorine 
or bromine atom, or an alkoxy group. 

The reaction between the compound of formula (II) and the appropriate 
5 reagent may be carried out imder conditions suitable to the particular 
compound of formula (11) and the reagent chosen; thus for example the 
abovementioned reaction between a compound of formula (ID wherein 
represents R^^HN-(CH2)n*X' the compound of formula (III), may be 
carried out in any suitable solvent, for example dimethylfoimamide, at an 
1 0 elevated temperature in the range of from 0 to lOO^C, preferably 0 to 80<>C 
for example 80^C; optionally in the presence of a suitable base, for 
example triefhylamine. 

Preferably, represents -XH, wherein X is defined in relation to formula 
15 (I). 

Alternatively, R^ represents a leaving group or atom, such as a halogen 
atom, preferably a fluorine atom. 

20 When R^ is -XH, a particularly appropiate reagent is a compound of 
formula (IV); 

Rl 
I 

25 Al-O.CO-N-(CH2)n-X-L2 (IV) 

wherein A^, R^, X and n are as defined in relation to formula (I) and 
represents a leaving group such as a mesyl or tosyl group. 

30 The reaction between the compoimds of formulae (II) and (IV) may be 
carried out in any suitable aprotic solvent, for example 
dimethylformamide, at any temperature providing a sidtable rate of 
formation of the required product, conveniently at an elevated 
temperature, suitably in the range of firom 60^0 to lOO^C for example 

35 80^C; preferably the reaction is carried out in the presence of a base, such 
as sodium hydride and in an inert atmosphere, for example nitrogen. 



A compound of formula (11) may be prepared by reacting a compound of 
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CHO 

.0 

1 0 wherein is as defined in relation to formula (1) and represents or 
a protected form thereof, with 2»4-thiazolidinedione or a protected form 
thereof and thereafter* if required, reducing a compoimd of formula QI) 
wherein together with R3 represent a bond to give a compound of 
formula (ID whermn R^ and R^ each represent hydrogen and/or removing 

1 5 any protecting group and/or converting one group R^ into another group 
Ra 

The reaction between the compound of formula (V) and 
2,4-thiazolidinedione will of course be carried out under conditions 

20 suitable to the nature of the compound of formula (V), in general the 
reaction being carried out in a solvent such as toluene, suitably at an 
elevated temperature such as the reflux temperature of the solvent and 
preferably in the presence of a suitable catalyst such as piperidinium 
acetate or benzoate. Favourably, in the reaction between the compoimd of 

25 formula (V) and 2,4>thiazolidinedione, the water produced in the reaction 
is removed from the reaction mixture, for example by means of a Dean 
and Stark apparatus. The pii)eridiniiini acetate or benzoate may be 
prepared in>situ from piperidine and either acetic add or benzoic add. 

30 For compounds of formula (11) wherein R^ is HX-, R^ suitably represents a . 
protected form of R^, for example a group R9X- where R^ is a benzyl 
group. 

The interconversion of one group R^ into another may be efifected by any 
35 suitable procedure: for example a compound of formula (ID wherein R^ is 
RlaHN-(CH2)n-X. may be prepared from the corresponding compound of 
formula dD wherein R^ is -XH; thus the appropriate conversion may be 
carried out by coupling a compound of formula (IIA): 



(V) 
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5 




(IIA) 



1 0 wherein r2, r3, a2 and X are as defined in relation to formula (I) and 
is hydrogen or a nitrogen protecting group, with a compound of formula 
(VD: 

RlaNRe(CH2)n-OH (VI) 

15 

wherein R^^ and n are as defined above and R® is hydrogen or a nitrogen 
protecting group, in the presence of a suitable coupling agent; and 
thereafter, if reqmred, carrying out one or more of the following optional 
steps: 

20 

(i) reducing a compound of formula (ID wherein R^ and R3 together 
represent a bond, to a compound of formula (ID wherein R^ and R3 each 
represent hydrogen; 

25 (ii) removing any nitrogen protecting group. 

A suitable coupling agent for the coupling reaction between the compound 
of formula (HA) and (VD is provided by diethylazodicarboxylate and 
triphenylphosphine. The coupling reaction may be carried out in any 
30 suitable solvent at a low to medium temperatiure, for example in 

tetrahydrofuran at a temperature in the range of between 0 and 60^0. 

A compotmd of formula (IV) may be prepared by suitable conversion of a 
compound formula (VII): 

35 

Rl 
I 

Al-0-C0-N-(CH2)n-XH (VID 
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wherein A^, Rl, X and n are as defined in relating to formula (I); for 
example when in (IV) represents a mesyl or tosyl group, the suitable 
conversion may be efifected by mesylation or tosylation, as appropriate, in 
5 an inert solvent sudi as dichloromethane at any temperature providing a 
suitable rate of formation of the required product, conveniently at room 
temperature or lower, for example at O^C, and preferably in the presence 
of a base such as triethylamine; alternatively the reaction may be carried 
out in a basic solvent such as pyridine under similar reaction conditions. 

10 

A compotmd of formula (VII) wherein A^ represents alkyl, substituted or 
imsubstituted aryl or an aralkyl group substituted or unsubstituted in the 
aryl or alkyl moiety and Rl represents R^^, as defined above, may be 
prepared by reacting a compound of the hereinbefore defined foimula (IH) 
1 5 with a compound of formula (VIID: 

Rla 
I 

HN(CH2)nXH (Vltt) 

20 

wherein R^^, X and n are as defined above. 

The reaction between the compounds of formulae (IH) and CVTU) may be 
carried out under conventional acylation conditions: the reaction is 

25 conveniently efifected in a biphasic solvent system such as 

water/chloroform or in water only in the presence of a base such as sodium 
carbonate, alternatively the reaction may be carried out in an inert 
solvent such as methylene dichloride in the presence of a base such as 
P3rridine; the reaction proceeding at a temperature providing a convenient 

30 rate of formation of the required product, suitably at room temperature or 
lower, for example at O^C. 

A compound of formula (VII) wherein A^ together with Rl represents a 
substituted or unsubstituted C2-3-polymethylene group, as defined in 
35 relation to formula (1), may be prepared by reacting a compound of 
formula (JDQ: 
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O 

u 



5 




NH 



(IX) 



wherein Z represents the substituted or unsubstituted C2.3- 
polymethylene group as defined in relation to formula (D> with a 
1 0 compound of formula (X): 



L3-(CH2)n-XRf 



(X) 



15 



wherein X and n are as defined in relation to formula (I), represents a 
leaving group, preferably a bromine atom, and represents hydrogen or 



a protecting group. 

The reaction between compounds of formtilae (IX) and CX) may be carried 
out in any suitable aprotic solvent, such as dimethylformamide, at any 
20 temperature providing a suitable rate of formation of the required 

product, suitably at a temperature in the range of firom 0^ to lOO^c, for 
example 80^C and preferably in the presence of a base such as potassium 
carbonate or sodium hydride. 

25 The compounds of formula (VII) wherein aI- together with Rl- represent a 
substituted or unsubstituted C2-3-polymethylene group may also be 
prepared according to methods disclosed in J. Heterocyclic Chem., 1988, 
2a, 1601. 

30 The compounds of formula (in), (V) and (VIID are either known 
commercially available compounds or are prepared using methods 
analogous to those used to prepare known compoimds, for example 
methods disclosed in Advanced Organic Chemistry, J. March, McGraw 
Hill or, especially for compounds of foimula (EDC), Angew. Chemie, Int. Ed., 

35 Eng., 1987, p894. 

A compoimd of formula (Dt or a tautomeric form thereof, and/or a 
phaimaceutically acceptable salt thereof and/or a pharmaceutically 
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acceptable solvate thereof, may also be prepared by reacting a compound 
of formula (XD: 



1 i 

A - O - CO - N - iCR^)^ - X 

(XD 

1 0 wherein R\ A\ A^, X and n are as defined in relation to formula (D with 
2»4-thiazolidinedione; and thereafter if required carrying out one or more 
of the following optional steps: 

(i) converting a compound of formula (D into a further compoimd of 
15 formula (I); 

(ii) preparing a pharmaceutically acceptable salt of a compoimd of 
formula (1) and/or a pharmaceutically acceptable solvate thereof* 

20 The reaction between the compound of formula (XI) and 

2,4-thiazolidinedione will of course be carried out xmder conditions 
suitable to the nature of tiie compound of formula (XI), in general the 
reaction being carried out in a solvent such as toluene, suitably at an 
elevated temperature such as the refiluz temperature of the solvent and 

25 preferably in the presence of a suitable catalyst such as piperidinium 

acetate or benzoate. Favourably, in the reaction between the compound of 
formula (XI) and 2,4-thiazolidinedione, the water produced in the reaction 
is removed from the reaction mixture, for example by means of a Dean 
and Stark apparatus. The piperidinium acetate or benzoate may be 

30 prepared ixhsitu firom piperidine and either acetic add or benzoic add. 

A compoimd of formula (XI) may be prepared fix>m a compoimd of formula 
(V), or a protected form thereof, wherein represents R^, by reaction 
with an appropriate reagent capable of converting R^ to the above defined 
35 moiety (b). 

Suitable values for R^ in compound (V) indude those described above in 
relation to the compound of formula (II). Appropriate reagents are also 
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described above in relation to formula (11)^ 

Suitable reaction conditions for the reaction of the compound of formula 
(V) and the appropriate reagent include those described above in relation 
5 to the preparation of compound (ID with the said appropriate reagent. 

Suitable protected forms of compounds of formula (V) indude those 
wherein the aldehyde group is protected. Suitable protecting groups are 
those used conventionally in the art. It has been found convenient to 
1 0 protect the aldehyde group by reducing it to a hydroxymethyl group, 
deprotection is conveniently effected by oxidation back to the aldehyde. 
Suitable reducing agents are conventional agents such as complex metal 
hydride reducing agents, such as lithium aluminium hydride. Suitable 
oxidising agents are conventional oxidising agents such as MxJ^02. 

15 

In one preferred aspect for preparing compoimds of formula (XD3^ m 
compound (V) may represent a leaving group or atom, especially a fluorine 
atom; when represents a leaving group or atom, preferably a fluorine 
atom, a particularly appropriate reagent is a compound of the 
20 abovedefined formula (VII). 

The reaction between the compounds of formulae (V) and (VH) may be 
carried out under any suitable conditions, for example in a solvent such as 
dimethylfonnamide or dimethylsulphoxide at an elevated temperature for 
25 example in the range of from 60 to ISQOC, suitably in the presence of a 
base such as sodiimi hydride, sodium hydroxide or potassium carbonate 
and preferably in an inert atmosphere such as hydrogen. 

Compounds of formula (V) wherein rI» is a protected form of may be 
30 prepared from the corresponding compound of formula (V) wherein RI> is 
Ra. 

The compounds of formula (V) wherein R^ is hydroxyl or fluorine are 
known compounds or compounds prepared by methods analogous to those 
35 used to prepare known compounds, for example 4-fluorobenzaldehyde and 
4-hydroxybenzalddiyde are known commercially available compoimds. 
The compounds of formula (V) wherein is -SH are prepared accordiixg 
to methods disclosed in Beilstein 8.1.533. 
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Hie abovementioned conversion of a compound of formtila (D into a 
further compound of formula (D includes the following conversions: 

5 (a) redudng a compound offormula (I) wherein r2 and R3 together 
represent a bond, to a compound of formula (D wherein 

r2 and R3 each 

represent hydrogen; 

(b) converting one group into another group R^; and 

10 

(c) converting one moiety A1-0.C0.KR1- into another moiety 
Al-0,CO.NRl., 

The conversion of a compound of formula (I) to a further compound of 
1 5 formula (I) may be carried out by using any appropriate conventional 
procedure. 

A suitable reduction method for the abovementioned conversion (a) 
includes catalytic reduction or the use of a metal/solvent redudng system. 

20 

Suitable catalysts for use in the catalytic reduction are palladium on 
carbon catalysts, preferably a 10% palladium on charcoal catalyst; the 
reduction being carried out in a solvent, for example dioxan, suitably at 
ambient temperature and if required at an elevated pressure, for example 
25 gOorSOOpsi. 

Suitable metal/solvent reducing systems include magnesitiin in methanol. 

The abovementioned reduction of a compound of formula (U) wherein R2 
30 and R3 together represent a bond to a compound of formula (IE) wherein 
r2 and r3 each represent hydrogen, may be carried out under analogous 
conditions to those referred to above in conversion (a) of the compound of 
formula (1). 

35 In the abovementioned conversion Q)), smtable conversions of one group 
R1 into another group R^ includes for example converting a group 
which represents hydrogen into a group which represents an alkyl 
group. 



WO'92/07838 



- 15- 



PCT/GB91/01834 



The conversion of a compound of formula (D wherein represents 
hydrogen into a compound of formula (D wherein represents alkyl may 
be carried out using any appropriate conventional aUgrlation prooeduret 
5 such as by treating an appropriately protected compound of formula (D 
with an alkyl halide for example an alkyl iodide. 

One example of conversion (c) is that wherein the moiety a1-O.CO.NR1- 
wherein represents alkyl, substituted or unsubstituted aryl or arallqrl 

10 as defined in relation to formula (I) and Rl is an aralkyl group having a 
hydroxy group substituent on the alkyl moiety, then the conversion 
provides a moiety of formula a1-0.C0.NR' wherein A^ together with R1 
represents a substituted C2.3 polymethylene group wherein substituents 
are selected from alkyl, aryl or aralkyl as defined in relation to formula 

1 5 (I); thus when A^ is benzyl and r1 is Ph CH(0H)CH2-, the conversion 
provides 6-phenyl-2-oxazolidinon-3-yl; the conversion is effected by 
heating the appropriate compotmd of formula (1) in a solvent such as 
ethanol, in the presence of an add such as dilute hydrochloric add. 

20 It will be appredated that in the abovementioned conversions (a), (b) and 
(c), any reactive group in the compound of formula (I) would be protected, 
according to conventional chemical practice, where necessary. 

Suitable protecting groups in any of the abovementioned reactions are 
25 those used conventionally in the art. Thus, for example, a suitable 

nitrogen protecting group is a benzyl group or a benzyloxycarbonyl group 
or, especially for the thiazolidinedione nitrogen, a trimethylsflyl group or 
an allyl group and a suitable hydroxyl protecting group is a bemsyl group. 

30 The methods of formation and removal of such protecting groups are those 
conventional methods appropriate to the molecule being protected. Thus 
for example an N- benzyl group may be prepared by treatment of the 
appropriate amine with a benzyl halide, such as bensgrl bromide, and 
thereafter when required the benzyl group may be convenientiy removed 

35 using catalytic hydrogenation. 



Where appropriate the isomeric forms of the compounds of formula (I) and 
the pharmaceutically acceptable salts thereof may be prepared as 
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individual isomers using conventional chemical procedures. 



Phannaceutically acceptable salts and/or solvates of the compounds of 
formula (I) may be prepared according to conventional procedures. 

5 

As mentioned above the compounds of the invention are indicated as 
having useful therapeutic properties: 

The present invention accordingly provides a compound of formula (I), or a 
1 0 tautomeric form thereof and/or a pharmaceutically acceptable salt thereof 
and/or a pharmaceutically acceptable solvate thereof, for use as an active 
therapeutic substance. 

Thus tiie present invention provides a compoimd of formtila (I), or a 
1 5 tautomeric foim thereof and/or a pharmaceutically acceptable salt thereof 
and/or a pharmaceutically acceptable solvate thereof, for use in the 
treatment of and/or prophylaxis of hyx>erglycaemia. 

In a further aspect the present invention also provides a compound of 
20 formula (I), or a tautomeric form thereof and/or a pharmaceutically 
acceptable salt thereof and/or a pharmaceutically acceptable solvate 
thereof, for use in the treatment and/or prophylaxis of hyperlipidaemia. 

As indicated hereinbefore the present invention also provides a compotmd 
25 of formula (I) or a tautomeric form thereof and/or a pharmaceutically 
acceptable salt thereof and/or a pharmaceutically acceptable solvate 
thereof for use in the treatment of hypertension, cardiovascular disease 
and certain eating disorders. 

30 A compound of formula (I), or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically 
acceptable solvate thereof, may be administered EST fife or, preferably, as a 
pharmaceutical composition also comprising a pharmaceutically 
acceptable carrier. 

35 

Accordingly, the present invention also provides a pharmaceutical 
composition comprising a compound of the general formula (Dt or a 
tautomeric form thereof, or a pharmaceutically acceptable salt tiiereof, or 
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a pharmaceutically acceptable solvate thereof, and a pharmaceutically 
acceptable cairier therefor. 

As used heron the term 'pharmaceutically acceptable* embraces 
5 compounds, compositions and ingredients for both human and veterinary 
use: for example the term 'pharmaceutically acceptable salt' embraces a 
veterinarily acceptable salt. 

The composition may, if desired, be in the form of a pack accompanied by 
1 0 written or printed instructions for use. 

Usually the pharmaceutical compositions of the present invention will be 
adapted for oral administration, although compositions for administration 
by other routes, such as by injection and percutaneous absorption are als6~~ 
1 5 envisaged. 

Particularly suitable compositions for oral administration are imit dosage 
forms such as tablets and capsules. Other fixed unit dosage forms, such 
as powders presented in sachets, may also be used. 

20 

In accordance with conventional phannaceutical practice the carrier may 
comprise a diluent, filler, disintegrant, wetting agent, lubricant, 
colourant, flavourant or other conventional adjuvant. 

25 Typical carriers include, for example, microcrystalline cellulose, starch, 
sodium starch glycollate, polyvinylpjrrrolidone, pol3ndnylpol3npyrrolidone, 
magnesium stearate, sodium lauryl sulphate or sucrose. 

Most suitably the composition will be formulated in unit dose form. Such 
30 unit dose will normally contain an amount of the active ingredient in the 
range of from 0.1 to 1000 mg, more usually 0.1 to 500 mg, and more 
especially 0. 1 to 250 mg. 

The present invention fiirther provides a method for the treatment and/or 
35 prophylaxis of hyperglycaemia in a human or non-human mammal which 
comprises administering an effective, non-toxic, amoimt of a compound of 
the general formula (I), or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically 
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acceptable solvate thereof to a hyperglycaemic human or non-huxnan 
manimal in need thereo£ 

The present invention further provides a method for the treatment of 
5 hyperlipidaemia, hypertension, cardiovascular disease or certain eating 
disorders in a hiunan or non-human mammal, which comprises 
administering an effective, non-toxic, amount of a compound of formtda 
(D, or a tautomeric form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate thereof, to a 
1 0 hyperlipidaemic human or non-human mammal in need thereof. 

Convenientiy, the active ingredient may be administered as a 
pharmaceutical composition hereinbefore defined, and this forms a 
particiilar aspect of the present invention. 

15 

In the treatment and/or prophylaxis of hyperglycaemic humans, and/or 
the treatment and/or prophylaxis of hj^erlipidaemic human, the 
compound of the general formula (D, or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically 
20 acceptable solvate thereof, may be taken in doses, such as those described 
above, one to six times a day in a manner such that the total dafly dose for 
a 70 kg adult will generally be in the range of from 0.1 to 6000 mg, and 
more usually about 1 to 1500 mg. 

25 In the treatment and/or prophylaxis of hyperglycaemic non-human 

mammals, especially dogs, the active ingredient may be adminstered by 
mouth, usually once or twice a day and in an amoimt in the range of from 
about 0.025 mg/kg to 25 mg^g, for example 0.1 mg/kg to 20 mg/kg. 
Similar dosage regimens are suitable for the treatment and/or prophylaxis 

30 of hyperlipidaemia in non-human mammals. 

The dosages regimens for the treatment of hypertension, cardiovascular 
disease and eating disorders will generally be those mentioned above in 
relation to hyperglycaemia. 

35 

In a fiirther aspect the present invention provides the use of a compound 
of formula (1), or a tautomeric form thereof and/or a pharmaceutically 
acceptable salt thereof and/or a pharmaceutically acceptable solvate 
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thereof, for the manufecture of a medicament for the treatment and/or 
prophylaxis of hyperglycaemia. 

The present invention also provides the use of a compound of formula (I). 
5 or a tautomeric form thereof 

and/or a pharmaceutically acceptable salt thereof, and/or a 
pharmaceutically acceptable solvate thereof, for the manufacture of a 
medicament for the treatment and/or prophylaxis of hyperUpidaemia, 
hypertension, cardiovascular disease or certain eating disorders. 

10 

The following Procedures and Examples iflustrate the invention but do 
not limit it in any way. 



wo 92/07838 



-20- 



PCr/GB91/01834 



9-f>J-Pliftnn^cvcar tinnvl-N-mftf.tivlamino)6thanol 

5 Me 

O 

Phenyl chloroformatc (20.4g; 16.3ml) was added to a mixture of 
1 0 2-(N-methylamino)ethanol (12.0g; 13ml) dissolved in saturated sodium 
carbonate solution (200ml) with stirzing and ice cooling. A further 
quantity of water (100ml) and chloroform (150ml) were added, and the 
biphasic mixture stirred for 3 hours at 0°C. The layers were separated, 
and the aqueous layer extracted with chloroform (300ml). The combined 
1 5 organic layers were washed with water (3x300ml) and brine (300ml), 
dried (MgS04) and evaporated. The title compound was obtained as an 
oil following chromatography on silica gel with 1.5% methanol in 
dichloromethane as solvent. 

20 lHNMR5(CDCl3) 

The peaks of this spectnun are complicated by the presence of rotational 
isomers of the carbamate group. 

2.50-3.00 (IH, broad apparent d, exchanges with D2O); 3.15 (3H, br s); 
25 3.50 (2H, distorted t); 3.75 (2H, distorted t); 7.00-7.60 (5H, complex). 

Procedure 2 

9..fN.Phfinoxvearhnnvl-N-Tnethvlamin Q V-thaTiol methanesulphonvl ester 

30 

0 

35 Methanesulphonyl chloride (S.lSg; 2.2mD was added dropwise to a stirred, 
ice-cooled mixture of 2-(N-phenoxycarbonyl-N-methylamino)ethanol 
(4.89g) and triethyiamine (3.05g; 4.2ml) in dichloromethane (100ml). The 
mixture was stirred at O^C for 1.5 hours, then diluted with 
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dicWoromethane (lOOml) and washed with water (3x200ml), brine 
(200inl), dried (MgS04) and evaporated. The titie compound, ^n oU, was 
used without further purification. 

5 lHNMR8(CDCl3) 

The peaks of this spectrum are complicated by the presence of rotational 
isomers of the carbamate group. 

3.05 (3H, s); 3.17 (3H, apparent d); 3.75 (2H, complex); 4.45 (2H, t); 
1 0 7.10-7.70 (5H. complex). 



Pmnedure 3 

9-rN-Ben2vlnwr^rhnnv] -N-"^P<^>^v^amino)ethanol 

15 

Me 

0 

20 Benzyl chlorofoimate (22r, 18.4ml) was added slowly to a vigorously 

stirred, ice-cooled mixture of 2.(N-methylamino)ethanol (12.0g; 13ml) in 
saturated sodium carbonate solution (200ml). The mixture was allowed to 
warm to room temperature and then stirred for an additional 16.5 hours, 
before laeing diluted with water (500ml) and extracted with 

25 dichloromethane (3x250ml). The combined organic layers were washed 
with water and brine, dried (MgS04) and evaporated. The title 
compound, an oil, was used without further purification. 



lHNMR8(CDCl3) 

Some peaks in this spectrum are complicated by tiie presence of rotational 
isomers of the carbamate group. 

2.00-2.90 (IH, br s, exchanges with D2O); 3.00 (3H, s); 3.42 (2H, distorted 
t); 3.75 (2H. br t); 5.20 (2H, s); and 7.40 (5H, s). 



35 
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g-fN-Benzvloxvcarbonvl-N-Tnethvlamino^ethanolmethanesulphonvl ester 

^ Me 

Methanesulphonyl chloride (12^88g; 8.7ml) was added slowly to a stirred, 
ice-cooled solution of 2-(N-ben2ylo:^carbonyl-N-methylainino)ethanol 

1 0 (19.47g) in pyridine (200ml). The mixture was stirred at QOC for 30 

minutes, then at room temperature overnight before being diluted with 
water (U) and extracted with ethyl acetate (3x300ml). The combined 
ethyl acetate layers were washed with water (3x300ml), brine CSOOml), 
dried (MgS04) and evaporated. The titie compound, an oil, was used 

1 5 without further purification. 

lHNMRd(CDCl3) 

Some peaks in this spectrum are complicated by the presence of rotational 
20 isomers of the carbamate group. 

3.00-3.20 (6H, complex); 3.60 (2H, complex); 4.30 (2H, distorted t); 5.15 
(2H, s); and 7.40 (5H, s). 



25 



30 



Procedure 5 

4-r2-fN-Benzvloxvcatfaonvl-N-m6thvlamino)ethoxv1benzaldehvde. 




0^ 



2-(N-Benzylo3Qrcarbonyl-N-methylainino)ethanol methanesulphonyl ester 
(22»8g) and 4-hydroxybenzaldehyde (10.12g) were reacted together in a 
35 manner similar to that described in Example 1. The title compoxmd, an 
oil, was obtained by chromatography of the crude product on silica gel 
with 1.5% methanol in dichloromethane as solvent* 
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lHNMRS(CDCl3) 

This spectrum is compKckted by the presence of rotational isomers of the 
carbaxnHte group. 

5 3.00 (3H, s); 3.65 (2H. distorted t); 4.15 (2H. br t); 5.05 (2H, s); 6.85 (2H. 
br d); 7.22 (5H. s); 7.70 (2H, d); and 9.75 (IH, s). 



10 



15 



20 



25 



30 




Me 

Ph •^'""^--'OyN^^^oh 
0 

(i) : Bis-trichloromethyl carbonate (lOg) was dissolved in dichloromethane 
(200ml) at OOC under a nitrogen atmosphere. Pyridine (8.07g; 8.25ml) 
was slowly added, and the resulting solution stirred at OOC during the 
careful addition of a solution of 2.phenylethanol (12.48g; 12.2ml) m 
dichloromethane (20ml total volume). The mixture was aUowed to warm 
to room temperature and the stirring continued for an additional 64.5 
hours (tic showed complete reaction). This reaction mixture, contammg 
impure 2-phenyletiiyl chloroformate. was used dircctiy in part (u). 

(u) • The chloroformate solution (from (i) above) was added slowly over 15 
minutes to a stirred, ice^rooled mixture of 2.(N.methylamino)ethanol 
(7 67g; 8.2ml> and pyridine (16.1g; 16.5ml) in dichlorometiiane (100ml). 
The resulting mixtiire was aUowed to warm to room temperature over 4 
hours, and then diluted witii dilute hydrochloric add (400ml). The layers 
were separated, and the organic layer was washed witix water (3x400ml) 
and brine (400ml). dried (MgS04) and evaporated. The residue was 
chromatographed on siUca gel witii 2% metiianol in dichlorometiiane as 
solvent to afford the title compound as an oil. 

35 lHNMR5(CDCl3) 

Some peaks in tiiis spectrum are compUcated by tiie presence of rotational 
isomers of the carbamate group. 
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2.50 (IH, 8 exchanges with D2O); 2.95 (6H, complex); 3.32 (2H, distorted 
t); 3.65 (2H. br t); 4.30 (2H. t); and 7.30 (5H, s). 

5 Procedure 7 

2-asr-f2-Phenvlethoxv)carboT iv1-N-methvlamino)ethanolmethanesulphonvl 

10 Me 

Ph --"N^O YNk^^OSOjMe 

0 

The title compound was prepared from 2-(N-(2-Phenylethoxy)carbonyl- 
1 5 N-methylanuno)etfaanol (5.57g) by a procedure analogous to that 

described for Procedture 2, and was used in the next stage without frirther 
purification. 

lHNMRS(CDa3) 

20 

Some peaks in this spectrum are complicated by the presence of rotational 
isomers of the carbamate group.2.80-3.10 (8H, complex); 3.55 (2H, br t); 
4.20 (2H, apparent br s); 4.30 (2H, t); and 7.33 (5H, s). 

25 PTQcedurg S 



30 



2-f 2-BenzoTazolinon-3- vI)ethanol methanesulphonvl ester. 

0 

0 N>^x^oSO,Me 




The title compound, mp 100-102OC, was prepared from 
35 3-(2-hydroxyethyl)benzoxazolin-2-one (1.79g) by a procedure analogous to 
that described for Procedure 2, and was used in the next step without 
further purification. 
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lHNMRd(CDCl3) 

3.05 (3H, s); 4.25 (2H. t); 4.62 (2H, t); and 7.10-7.50 (4H, complex). 
5 Procedure 9 

4-r2-f2-Benzoxazolinon-3 -vl)ethoxv1ben2aldehvde. 



10 




15 A mixture of 2-(2-benzoxa2olinon-3-yl)ethanol methanesulphonyl ester 
(2-36g), potassium carbonate (1.27g), 4-hydroxybenzaldehyde (1.12g) and 
dry dimethylfonnamide (100ml) was heated at SO^C with stirring for 17 
hours, then allowed to stand at room temperature for 48 hours. The 
solvent was evaporated and the residue suspended in water (400ml) and 

20 extracted with ethyl acetate (3x250ml). The combined organic layers were 
washed with brine, dried (MgS04) emd evaporated. The title compound, 
mp 124-60C, was purified by recrystallisation from dichloromethane- 
hexane. 

25 lHNMR8(CDCl3) 

4.10-4.50 (4H, complex); 6.95 (2H. d); 7.27 (4H. s); 7.85 (2H, d); and 9.95 
(IH. s). 

30 Procedure 10 

4-rN-f2-Hvdroxv-2-phenvl6thv naminocarhonvlmethoxYTben2aIdehYde. 



35 




0 
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(i) : Thionyl chloride (79.3g, 48.7xnl) was added dropwise to a stirred, 
ice-cooled suspension of 4-carboxymethoxybenzaldehyde (20g) in dry 
benzene (200xnl) containing pyridine (6ml). The resulting mixture was 
heated at reflux for 1.5 hours, then cooled and the solvent evaporated. 
The residue containing impure 4-(dichloromethyl)phenox3racetyl chloride 
was used in the next stage of the procedure without further purification. 

(ii) : A solution of 2-amino-l-phenylethanol (15.2g) in dichloromethane 
(100ml) was added dropwise to an ice-cooled, stirred solution of the add 
chloride (part(i): above) in dichloromethane (100ml). Sodium hydroxide 
solution (10% wAr, 150ml) was added, and the mixture stirred vigorously 
overnight at room temperature. The mixture was evaporated, the residue 
dissolved in a mixture of dilute hydrochloric add (2.5M, 200]xiD and 
methanol (50ml), re-evaporated and then redissolved in sodium hydroxide 
solution (10% w/v, 200ml). The solution was extracted with ethyl acetate 
(3x200ml), brine (200ml), dried (MgS04) and evaporated. The residue 
was chromatographed on silica gel with 2% methanol in dichloromethane 
to afford the tide compound. 

iH NMR 5 (CPaa: DMSO-dfi, 1:1) 

3.00-3.60 (2H, complex); 4.55 (2H, s); 4.70 (IH, dd); 5.35 (IH, br s, 
exchanges with D2O); 7.02 (2H, d); 7.35 (5H, s); 7.80 (3H, abroad d, 
reduced to 2H, d, on shaking with D2O); and 9.90 (IH, s). 

Procedure 11 

4-r2-N-(2-Hvdroxv-2-phenvlethvDaminoethoxv1ben2vl alcohol 



cautiously added to a mechanically stirred, icensooled slurxy of lithium 
aluminium hydride (6.94g) in dry tetrahydrofuran (150ml) under a 
nitrogen atmosphere. The resulting mixture was heated at reflux for 7 




A solution of 4-[N-(2-hydro^-2-phenylethyl)aminocarbonyl- 
methoxylbenzaldehyde (10.9g) in dzy tetrahydrofuran (200ml) was 
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hours and then cooled in ice and cautiously quenched by the addition of 
water (7ml), sodium hydroxide solution (10% w/v, 7ml) and water (14nil). 
After being refluxed for a further 30 minutes, the mixture was filtered 
through a Soxhlet thimble and the residue extracted with refluxing 
tetrahydrofuran for 3 hours. The solvent was evaporated to afford the 
title compound as an oil which was used without further purification. 

iH NMR 5 (CaJCla: DMSO-de, 1:1) 

3.00 (4H, complex); 3.00-4.50 (3H, broad s, exchanges with D2O); 4.07 
(2H, t); 4.65 (2H, s); 4.77 (IH, dd); 6.90 (2H, d); and 7.35 (7H, complex). 

Procedure 12 

4-r2-(N-BeP7.v1nTvcflrbonvl-N-r2-h v Hrnyv-2-php.nvlethvl)amino)ethQXv1- 
hanzvl alcohol. 



Benzyl chloroformate (14.3g, 12ml) was added dropwise to a vigorously 
stirred mixture of 4-[2-N-(2-hydroxy.2-phenylethyl)aminoethoxy]benzyl 
alcohol (S.Og), sodium hydroxide solution (10% wAr, 125ml) and 
dichloromethane (200ml). After stirring for 30 minutes the phases were 
separated, the aqueous layer was extracted with dichloromethane (100ml), 
and the combined organic layers were washed with water (2xl00ml), brine 
(2xl00ml), dried (MgS04) and evaporated. The residue was 
chromatographcd on silica gel with 4% methanol in dichloromethane as 
solvent to yield the title compound as a gum. 

lHNMR5(CDCl3) 

This spectrum is complicated by the presence of rotational isomers of the 
carbamate group. 

2.00 (IH, s, exchanges with D2O); 3.20-4.30 (7H, complex; reduces to 6H 
on shaking with D2O); 4.61 (2H, s); 5.05 (IH, broad apparent singlet); 
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5.20 (2H, s); and 6.70-7.70 (14H. complex). 

Procedure 1^ 

5 4-r2-(N-BenzvIoxvcarbonvl-N-(2.hvdroxv-2-phenv1ethvnaniino^thftvYV 
benzaldehvHe 



A xmztore of 4-[2-(N-benzylo3cycarbonyl-N-(2-hydro3cy-2- 
phenylethyl)aimno)etho3C7]benzyl alcohol (6.3^), manganese CIV) oxide 
1 5 (13.0g) and dichloromethane (150ml) were stirred at room temperature for 
24 hours. The mixture was filtered through a Soxhlet thimble and the 
residue extracted with refluxing dichloromethane for 3 hours. The solvent 
was evaporated and the resulting gum chromatographed on silica gel with 
3% methanol in dichloromethane to a£Ebrd the title compound as a gum. 



iHNMRS(CDCla) 

This spectrum is complicated by the presence of rotational isomers of the 
carbamate group. 

25 3.00 (IH, br s, exchanges with D2O); 3.40-4.35 (6H, complex); 6.05 (IH, 
complex); 5.20 (2H. s); 7.00 (2H, complex); 7.40 (lOH, complex); 7.85 (2H, 
d); and 10.00 (IH, s). 

Procedure 14. 

30 

2-(N-Phenoxvc.arbonvl-N.p henvlaminn>ft»>ipp ffl 



r 



Ph 



10 




20 



Ph 




O 
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The title compound, m.p. 124-6»C, was prepared from phenyl 
diloroformate (15.66g; 12.5ml) and 2-(N-phenylammo)ethanol (13.72g; 
12.6ml) by a procedure analogous to that described in Procedure 1, and 
was used without further purification. 

5 

lHNMR5(CDCl3) 

2.40 (IH. br 8. exchanges with D2O); 3.63-3.95 (4H. complex); and 7.00 - 
7.55 (lOH, complex). 



10 



p^^rftdure 15 

y . /M-PhATinTvrnrh»"^^-^-"^«^" ^^^^^^"">^<^^^^ '^^^ methpneffvlpboTiY^ ester 



30 



35 




15 



The title compound was prepared from 2.(N-Phenoxycarbonyl-N- 
20 phenylamino)ethanol (5.14g) by a method analogous to that described in 
Procedure 2, and was purified by chromatography on siHca gel with 1.5% 
methanol in dichloromethane as solvent. The resulting oil was used 
directiy in the next stage. 

25 lHNMRS(CDCl3) 

2.95 (3H. s); 4.10 (2H. t); 4.45 (2H, t); and 7.10-7.65 (lOH. complex) 

pmffftdwre 16 

^f«>^ (^-Pi,«.»n»vnflrb n^^^->J-"^«"vi"niino)ftthoxYlhfingaldehYde 



CHO 

Ph 




PhOL 

O 

O' 

2-(N-Phenoxycarbonyl-N-phenylamino)ethanol methanesulphonyl ester 
(5.81g) and 4-hydroxybenzaldehyde (2.08g) were reacted together in a 
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xnanner similar to that described in Example 1. The crude reaction 
product was chromatographed on silica gel with 1.5% methanol in 
dichlorometfaane as solvent to afford the title compound as a thick gunu 



5 lHNMR5(CDCl3) 

4.00 • 4.50 (4H, complex); 6.90 -7.60 (12H, complex); 7.82 (2H, d); and 9.95 
(IH, s). 

10 Example 1 

5-(4-r2-(N"PhgnoxycarbOPYl'N-m$thYl9mino)gthoxy1bgpzYl)-^ 

thiazQlidinediopgt 



20 5-(4-Hydroxyben2yl)-2y4-thiazolidinedione (5.83g) was dissolved in dry 
dimethylformamide (100ml) at room temperature. Sodium hydride (60% 
dispersion in oil; 2.1g) was added portionwise, and the mixture stirred 
under nitrogen at room temperature for 1 hour. A solution of 
2-(N-phenoxycarbonyl-N-methylamino)ethanol methanesulphonyl ester 

25 (6.78g) in dry dimethylformamide (100ml) was added and the resulting 
mixture heated at SOoq fQj- 21 hours. After cooling the mixture was 
diluted with water (11) and addiiBed to pH 6.5 with concentrated 
hydrochloric acid, before being extracted with ethyl acetate (3x400ml). 
The combined organic layers were washed with water (3x11) and brine 

30 (U), dried (MgS04) and evaporated. The title compoimd was obtained as 
a foam (mp 45-50^C) following chromatography on silica gel with 1.5% 
methanol in dichloromethane as solvent. 

iH NMR S (DMSO-de; 1200C) 

35 

Spectrum is complicated by the presence of rotational isomers of the 
carbamate group. These coalesce at 120^0. 

3.05 (3H, s); 3.07 (IH, dd); 3.32 (IH, dd); 3.71 (2H, t); 4.20 (2H, t), 4.75 
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(IH, dd); 6.85-7.40 (9H, complex); and 11.55 (IH, br s; exchanges with 
D2O). 

Example 2 

5 

5-f4-r2-fN-Ben2vloYvcarfaonvl-N -methvlamino)ethoxYl-benzYlidene)- 
2.4-thTazolidinedione. 



15 A mixture of 4-[2-(N-benzyloxycarbonyl-N-methylamino)ethoxy]- 

benzaldehyde (6.57g), 2,4-thiazolidinedione (2.95g), piperidine (10 drops) 
and acetic acid (5 drops) were heated at reflux in toluene (400ml) in a 
Dean and Stark apparatus. After 5 hours at reflxax the mixture was 
allowed to cool to room temperattire overnight and then evaporated to 

.20 dryness. The residue was triturated with diethyl ether for 24 hours and 
the resulting soUd, the title compound, filtered off, washed with ether and 
dried under vacuum, mp 160-162OC. 



iH NMR S (CDCla/DMSO-de; 1:1) 

25 

Some peaks in this spectrum are complicated by the presence of rotational 
isomers of the carbamate group. 3.00 (3H. br s); 3.65 (2H, br t); 4.20 (2H, 
br t); 5.15 (2H, s); 7.00 (2H. br d): 7.25-7.65 (7H, complex); 7.83 (IH, s); 
and 12.00 (IH, br s; exchanges with D2O). 



10 




0 



30 
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5-(4-r2-fN-BenZYlQXYCarbonvl-N-Tnet,hvlaminn)Bt.h oxv1-hen^]V9.it 
thiazolidineHinpft. 



5 



0 



10 




NH 



5-(4-[2-(N-Benzyloxycarbonyl-N-metiiylamino)etho3gr]-ben2ylidene)- 
2,4-thiazolidmedione (8.84g) was suspezuledin dioxan (200mirand 
hydrogenated over 10% Palladium-charcoal (8g) at 90 psi overnight. The 
1 5 mixture was filt^ed through diatomaceous earth, the filteo* cake 

thoroughly washed with dioxan, and the confined dioxan solutions 
evaporated to afiford the tiiie compound as a low melting foam. 

lHNMR8(CDCla). 



This spectrum is complicated by the presence of rotational isomers of the 
carbamate group. 



3.10 (3H, s); 3.00-3.80 (4H, complex); 4.15 (2H, distorted t); 4.52 (IH, dd); 
5.23 (2H. s); 6.90 (2H, br d); 7.25 (2H. d); 7.50 (5H, s); and 9.86 (IH, br ' 
25 s). 

Example 4 

5-(4-r8-(N-(2-Phenvlethoxv)carhnnv1-N-mfithvlnm i nQVethnTv1hen?:v1V2 4- 
30 thiazolidinftHinT^fi. 



20 



0 



35 



Ph 




0 



NH 
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2-(N-(2-Phenylethoxy)carbonyl-N-methylamino)ethanolmethanesi^ 
ester (7.16g) and 5-(4-hydroxyben2yI)-2,4-thiazolidine<iione (5.59g) were 
reacted together in a manner analogous to that described in Example 1. 
The title compound was obtained as a sticky foam following 
5 chromatography on silica gel with 1.5% methanol in dichloromethane as 
solvent. This material was used directly in salt formation. 

lHNMRS(CDCl3X 

1 0 Some peaks in this spectrum are complicated by the presence of rotational 
isomers of the carbamate group. 

2.80-3.10 (6H, complex); 3.30-3.70 (3H, complex); 3.95 (2H, apparent 

br s ); 4.33 (2H, t); 4.45 (IH, dd); 6.70-7.40 (9H, complex); arid 9.50 (IH, br 

s; exchanges with D2O). 

15 

Example 5 

5-f4-r2*(N-(2>Phenvlethoxv)carbonvl-N'methvlamino)ethoxvTbenzvlV 

3,4-thiazplidinedione Sodiwi ggH, 

20 




Sodiimi hydride (60% dispersion in oil; 0.48g) was added to a stirred, 
ice-cooled solution of 5-(4-[2-(N-(2-Phenylethoxy)carbonyl- 

30 N-methylamino)ethoxy]benzyl)-2,4-thia2olidinedione (5.00g) in methanol 
(50ml). The mixture was stirred for 5 minutes at O^C, and then 
evaporated under reduced pressure at room temperature. The residue 
was suspended in dry diethyl ether (200ml) and stirred at room 
temperature for 5 minutes prior to filtration. The resulting solid, the title 

35 compound, was washed thoroughly with dxy ether and dried tmder 
vacuum at 70^C. The title compound darkens at 235<^C, and melts at 
246-24900. 
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Spectrum is complicated by the presence of rotational isomers of the 
carbamate group. These coalesce at 120<'C. 
5 2.71 (IH, dd); 2.80-3.00 (5H, complex); 3.36 (IH. dd); 3.52 (2H, t); 4.02 
(3H, complex); 4.25 (2H, t); 6.75 (2H, d); 7.05-7.40 (7H; complex). 

Example 6 

10 5-(4-r2-(2-BenzQ^azolinon-3-vl)6thoxvlben2vlidene)2.4-thiazolidinedione 



15 




A mixture of 4-[2-(2-ben20xazolinon-3-yl)-etho^]benzaldehyde (1.89g), 
2,4-thiazoUdinedione (0.90g), benzoic acid (O.lg) and piperidine (0.1ml) 
20 were heated at reflux in toluene (125ml) in a Dean and Stark apparatus. 
After 3.5 hours at reflux the mixture was allowed to cool and crystallise 
overnight. The title compound, mp 255-8^0, was filtered ofif, washed with 
cold toluene and dried under vacutmi. 

25 iH NMR S (GDCls/DMSQ-de; 1:1) 

4.20-4.60 (4H:, complex); 7.00-8.00 (9H, complex); and 12.50 (IH, br, 
exchanges with D2O). 

30 Example 7 

5-(4-r2-(2-Ben20xazolinon-3-vl)ethoxvTbenzvlV2.4-thiazolidinedione 



35 
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A suspension of 6-(4-[2-(2-benzoxazolinon-3-yl)-ethoxy]- 
benzyUdene)-2,4-thiazoUdinedione (2.29g) in dioxan (200ml) was 
hydrogenated at room temperature and pressure in the presence of 10% 
palladium-charcoal (2.7g) for 6.75 hours- A further portion of catalyst 
5 (2.1g) was added, and the reaction continued for a total of 23 hours. The 
reaction mixture was filtered through diatomaceous earth, and the solvent 
evaporated. The resulting gum was recrystallised from 
dichloromethane-hexane to afford the title compoimd, mp 157-80C. 

10 iH NMR S (CDCla/DMSO-de; 1:1) 

3.03 (IH, dd); 3.41 (IH, dd); 4.27 (4H, complex); 4.41 (IH, dd); 6.77 (2H, 
d); 7.00-7.30 (6H, complex); and 11.61 (IH. br, exchanges with D2O). 



20 



15 Example 8 

.'^-f4-r2-fN-Benzvlnirvcarbonv 1-N-f2-hvdroTv-2-phenvl-ethvl)amino)- 
ftthoicv1benzvlid ene)-2.4-thiflgn1idinedione. 



Ph 




25 



The title compoimd, mp 157-80C, was prepared from 4-[2-(N-benzyloxy- 
carbonyl-N-(2-hydroxy-2-phenylethyl)amino)ethoxy]benzaldehyde(5.0g) 
by a procedure analogous to that described in Example 6. 

30 

IH NMR 5 (CDCl3/DMSO-d6; 1:1) 

This spectrum is complicated by the presence of rotational isomers of the 
carbamate group. 

35 3.30-3.70 (4H, complex); 4.10 (2H, complex); 4.75 (IH, apparent broad 
singlet); 5.05 (2H, apparent d); 5.30 (IH, br s, exchanges with D2O); 6.20 
(IH, broad, exchanges with D2O); 6.80-7.60 (14H, complex); and 7-68 (IH, 
s). 
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Examplft Q 

5-f4-r2-fN-Benzvloxvca Aonvl-N-f2-hvdrnyy-2-T>henvl-ethvnaminoV 
5 ethoxvTbenzvlV2.4-thiazolidinedione. 

^Ph 0 

HO 0^0 fYX^m 

0 

5-(4-[2-(N-Ben^lo3Qrcarbonyl-N-(2-kydrozy-2-phenyl-etliyl)amino)etho^^ 
bexi2ylidene)-2,4-tfaiazolidinedione (5.0g) was dissolved in dioxan (100ml) 
and hydrogenated over 10% palladiizm-charcoal (lOg) at 700 psi for 6 
15 hours. The mixture was filtered liirough diatomaceous eardi, the 

filtercake washed with dioxan (U), and the combined dioxan layers were 
evaporated to afford the title compound as a gum which was used in the 
next step without purification. 

20 lHNMRS(CDCl3) 

This spectrum is complicated by the presence of rotational isomers of the 
carbamate group. , 
2.80-4.30 (9H, complex; reduced to 8H on shaking with D2O); 4.35 (IH, 
25 dd); 4.95 (IH, apparent broad singlet); 5.15 (2H, br s); 6.00 (IH, broad, 
exchanges with D2O); and 6.70-7.40 (14H, complex). 

Example 10 

30 5-(4-r2-(5-Phenv1-2-oyay.olidinon-.^-v T)etho^1hAn^1^- 
2.4-fliiazo1idinedione. 



35 




0 
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5-(4-[2-(N-Benzyloxycai*onyi-N-(2-hydn)xy-2-phenyl-ethyl)ainino> 
ethoxy]benzyl)-2,4-thiazoKdinedione (5g) was dissolved in a mixture of 
ethanol (50ml) and dilute HCl (6M, 60ml) and heated at reflux for 4 
hours. The solvent was evaporated and the pH of the residue adjusted to 
5 pH6.5 with saturated sodium bicarbonate solution- The mixture was 
extracted with ethyl acetate (3x75ml), and the combined ethyl acetate 
layers dried (MgS04) and evaporated- Chromatography on silica gel with 
5% methanol in dichloromethane as solvent afforded the title compound as 
a foam, mp 72-60C. 



10 



lHNMR8(CDCl3) 



3.11 (IH, dd); 3-43 (IH, dd); 3-55-3.80 and 4.15 (combined 6H, complex); 
4.48 (IH, dd); 5.50 (IH, dd); 6.81 (2H, d); 7.14 (2H, d); and 7.36 (6H, 
1 5 complex; reduced to 6H on shaking with D2O). 

Example 11 



20 



25 



.'i-r4-r2-fN-PtiennyvcaT^nTiv1-N-phe nvlamino^thoxv1benzvlidene1-2.4- 
thiagolidinedione. 




The title compound, mp 187-9°C, was prepared from 4-[2-(N- 
phenoxycarbonyl-N-phenylamino)ethoxy]benzaldehyde (3.67g) by a 
manner analogous to that described in Example 6. 

30 

iH NMR 5 (CDCI3 /DMSO-de. 1:1) 



4.20 (4H, complex); 6.95-7.60 (14H, complex); 7.70 (IH, s); and 12.22 (IH, 
br s, exchanges with D2O). 
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Example 12 

S-f4-r2-fN-Phenoxvcarboyivl-N-nhenvlamino)ethoxv1benzvn-2.4- 
5 thiazolidinedione ^ 




M4-[2-(N-Phenoxycarbonyl-N-phenylanuno)ethoxy]benzylidene]-2,4- 
thiazolidinedione (3.93g) was hydrogenated in. a manner similar to tiiat 
described in Example 7 for a total of 98 hours at room temperature and 
pressuie. The title compound, a foam mp SS-SO^C, was obtained after 
1 5 diromatography of the crude product on silica gel with 1.5% methanol in 
didsloromethane as solvent. 

iH NMR 5 (DMSO-de; 120''C) 

20 This spectrum is complicated by rational isomers of the carbamate group. 
These coalesce at 120°C. 3.05 (IH, dd); 3.31 (IH, dd); 4.07 (2H, t); 4.17 
(2H, t); 4.75 (IH, dd); 6.81 (2H, d); 7.05-7.45 (12H. complex) and 11.53 
(Hi, br 8, exchanges with D2O.) 
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nTCMOl^gyrRATION OF EF PTHAfry OF COMPOUNDS 
Ohflfift Mice. Oral Glucosft Tolerance Test. 



10 



C57bl/6 obese (ob/ob) mice were fed on powdered oxoid diet. After at least 
one week, the mice continued on a powdered oxoid diet or were fed 
powdered oxoid diet containing the test compotmd. After 8 days on the 
supplemented diet all of the mice were fasted for 6 hours prior to receiving 
an oral load of glucose (3 g/kg). Blood samples for glucose analysis were 
taken 0, 45, 90 and 135 minutes after glucose administration and the 
results appear below as the percentage reduction in area under the blood 
glucose curve where test compoxmd treated groups are compared with the 
control groups. 7 mice were used for each treatment. 



15 



RYAMPLE NO: 

1 

3 

5 

7 
10 
12 



LEVEL IN 



(nmol kg-^-gf 

300 
300 
300 
100 
300 
100 



^REDUCTION IN AREA 
TJNDER BLOOD GLUCOSE 

53 
33 
39 
14 
34 
24 



20 



No toxicological effects were indicated for any of tiie compounds of the 
invention in any of the abovementioned tests. 
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1. A compound of formula (I): 

r2 P 



. O - CO - i - (CH^)^- ^i^^y-''" " I \h 



10 (D 

or a tautomeric form thereof and/or a pharmaceutically acceptable salt 
thereof, and/or a pharmaceutically acceptable solvate thereof, wherein: 
represents an alkyl group, a substituted or unsubstituted axyl group or 
15 an aralkyl group wherein the alkylene or the aryl moiety may be 
substituted or tinsubstituted; 

A2 represents a benzene ring having in total up to three optional 
substituents; 

R1 represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl 
20 group wherein the alkyl or the aryl moiety may be substituted or 
xmsubstituted, or a substituted or unsubstituted aryl group; 
or A1 together with represents substituted or unsubstituted C2-3 
polymethylene group, optional substituents for the polymethylene group 
being selected from alkyl or aryl or adjacent substituents together with 
25 the methylene carbon atoms to which they are attached form a substituted 
or unsubstituted phenylene group; 

R2 and R3 each represent hydrogen, or R2 and R3 together represent a 
bond; 

X represents O or S; and 
30 n represents an integer in the range of from 2 to 6. 

2. A compound according to claim 1, wherein together with Rl 
represents substituted or unsubstituted C2-3 polymethylene group, 
optional substituents for the polymethylene group being selected firom 
35 alkyl or aryl or adjacent substituents together with the methylene carbon 
atoms to which they are attached form a substituted or xmsubstituted 
phenylene group; 
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3. A compound according to claim 3, wherein the substituted or 
unsubstituted C2-3-pol3anetiiylene groups include substituted or 
unsubstitute^ ethylene groups. 

5 4. A compound according to any one of claims 1 to 3, wherein the 
substituted or tmsubstituted C2.3 polymethylene groups represented by 
A^ together with include 1,2-phenylene and a moiety of formula: 

I I 

10 Ph CH-CH2 

5. A compound according to daim 1, selected from the list consisting 
of: 

15 5-(4-[2-(N-phenoxycarbonyl-N-methylamino)ethoxy]ben2yl)-2,4- 
thiazolidinedione; 

5-(4-[2-(N-benzylo3qrcarbonyl-N-methylamino)ethoxy]-benzylidene)- 
2,4-thiazolidinedione; 

20 

5- (4-[2-(N-benzyloxycarbonyl-N-methylamino)ethoxy]-ben:grl)-2,4- 
thiazolidinedione; 

6- (4-[2-(N-(2-phenylethoxy)carbonyl-N-methylamino)-ethoxy]benzyl)-2,4- 
25 thiazolidinedione; 

5-(4-[2.(N-(2-phenylethoxy)carbonyl-N-methylamino)ethoxy]benzyl)- 
2,4-thiazolidinedione Sodium salt; 

30 5-(4-[2-(2-benzoxazolinon-3-yl)ethoxy]benzylidene)2,4-thiazolidinedione; 

5-(4-[2-(2-benzoxazolinon-3-yl)ethoxy]benzyl)-2,4- thiazolidinedione; 

5-(4-[2-(N-benzyloxycarbonyl-N-(2-hydroxy-2-phenyl- ethyDamino)- 
35 ethoxy]benzylidene)-2,4-thiazolidinedione; 



5-(4-[2-(N-benzyloxycarbonyl-N-(2-hydroxy-2-phenyl-ethyl)amino)- 
ethoxy]benzyl)-2,4-thiazolidinedione; 
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5-(4-[2>(5'phenyl-2-oxazolidinon-3-yl)etho:Qr]benzyl)-2,4-thiazolidinedione. 

5-[4-[2-(N-phenoxycai*onyl-N-phenylaimno)ethoxy]benzylidene]-2,4- 
5 thiazolidinedione; and 

5-[4-[2-(N-phenoI^ca^bo^yl-N•phenylaImno)etho3^]bezxzyl]-2,4- 
tbiazolidinedione; or a tautomeric form thereof and/or a pharmaceutically 
acceptable salt thereof and/or a phannaceutically acceptable solvate 
10 thereof 

€. A process for the preparation of a compomid of formula (1), or a 
tautomeric fonn thereof, and/or a pharmaceutically acceptable salt 
th^of, and/or a pharmaceutically acceptable hydrate thereof, which 
15 process cozi4)rises: 

a) reacting a compound of formiila (11): 



20 




25 ai) 

wherein R2, r3 and are as defined in relation to formula (D, and Ra is 
a moiety conv^iible to a moiety of formula (b): or 

30 Al-0-C0-NRl-(CH2)n-X- (b) 

wherein A^, Rl, X and n are as defined in relation to formula (D. with an 
appropriate reagent capable of converting R& to the said moiety (b): 



35 b) by reacting a compomid of formula QQ): 
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5 - CO - N - (CHj)^ - X 

(XD 

wherein R^, A^. A2, X and n are as defined in relation to formula (I) with 
2,4-thiazoKdinedione; and thereafter if required carrying out one or more 
10 of the following optional steps: 

(i) converting a compound of formula (D into a further compound of 
formula (I); 

15 (ii) preparing a pharmaceutically acceptable salt ofa compound of 
formula (I) and/or a pharmaceutically acceptable solvate thereof. 

7. A pharmaceutical composition comprising a compound of formula 
(D. or a tautomeric form thereof, or a pharmaceutically acceptable salt 

20 thereof, or a pharmaceutically acceptable solvate thereof, and a 
pharmaceutically acc^table carrier therefor. 

8. A compound of formtila (I), or tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically 

25 acceptable solvate thereof, for use as an active therapeutic substance. 

9. A compoxmd of formula Q), or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically 
acceptable solvate thereof, for use in the treatment of and/or prophylaxis 

30 of hyperglycaemia, hypertension, cardiovascular disease and certain 
eating disorders. 

10. A method for the treatment and/or prophylaxis of hyperglycaemia, 
hyperlipidaemia, hypertension, cardiovascular disease and certain eating 

35 disorders in a hiiman or non-human mammal which comprises 

administering an effective, non-toxic, amount ofa compound of formula 
(I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt 




wo 92/07838 rCi/utssii/uiUM 

-44- 

thereof and/or a pharmaceuticaUy acceptable solvate thereof to a human 
or non-human mainmal in need thereof. 

11. The use of a compound of formula (D» or a tautomeric form thereof 
5 and/or a pharmaceutically acceptable salt thereof and/or a 

phazmaceutically acceptable solvate thereof, for the manufacture of a 
medicament for the treatment and/or prophylaxis of hyperglycaemia, 
hyperlipidaemia, hypertension^ cardiovascular disease and certain eating 
disorders. 
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